The present study examines verbal working memory over time in boys with fragile X syndrome (FXS) compared to nonverbal mental-age (NVMA) matched, typically developing (TD) boys. Concomitantly, the relationship between cortisol-a physiological marker for stress-and verbal working memory performance over time is examined to understand the role of physiological mechanisms in cognitive development in FXS. Participants were assessed between one and three times over a 2-year time frame using two verbal working memory tests that differ in complexity: memory for words and auditory working memory with salivary cortisol collected at the beginning and end of each assessment. Multilevel modeling results indicate specific deficits over time on the memory for words task in boys with FXS compared to TD controls that is exacerbated by elevated baseline cortisol. Similar increasing rates of growth over time were observed for boys with FXS and TD controls on the more complex auditory working memory task, but only boys with FXS displayed an association of increased baseline cortisol and lower performance. This study highlights the benefit of investigations of how dynamic biological and cognitive factors interact and influence cognitive development over time.
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Introduction
From a dynamic systems framework, development is the result of a series of complex interactions over time, including the cascading effects of gene-brain-behavior pathways (Granic, 2005; Thelen & Smith, 2006) . This framework is particularly well suited for examining how the presence of a genetic disorder influences brain development, leading to differential patterns of cognitive development and behavior resulting in atypical developmental outcomes over time (Fidler, Lunkenheimer, & Hahn, 2011; Karmiloff-Smith, 2011) . One population that is ideal for the examination of the interplay between genes, brain, and behavior is fragile X syndrome (FXS) because of its unique genetic etiology that is associated with deficits in cognition and working memory performance over time.
FXS is the most common inherited cause of intellectual disability and the leading genetic cause of autism spectrum disorder (ASD), affecting approximately 1 in 4000 males (Crawford, Acuña, & Sherman, 2001; Hagerman, 2008; Hagerman, Rivera, & Hagerman, 2008) . FXS is caused by dysregulation of the fragile X mental retardation-1 (FMR1) gene, which produces FMR1 protein (FMRP) -a critical protein for brain development and growth (Loesch, Huggins, & Hagerman, 2004) . Individuals with FXS have an expansion of CGG trinucleotide repeats on the FMR1 gene that exceeds 200 copies (Fu et al., 1991; Snow et al., 1993) leading to moderate to severe intellectual disabilities coupled with a unique behavioral phenotype (Dykens, Hodapp, & Finucane, 2000; Hagerman, 1999; Hagerman & Hagerman, 2002; Kau, Meyer, & Kaufmann, 2002; Loesch et al., 2004) .
In addition to intellectual disability, the cognitive phenotype associated with FXS is characterized by deficits in the areas of visual-spatial processing (Cornish, Munir, & Cross, 1999) , sequential processing (Cornish, Sudhalter, & Turk, 2004) , and executive functioning (Hooper et al., 2008, submitted for publication; Munir, Cornish, & Wilding, 2000) , including working memory (Baker et al., 2011; Munir et al., 2000) . Working memory is an important cognitive process because it involves the ability to store and manipulate information for a short period of time (Baddeley, 1986) . Because academic performance, behavioral functioning, and social functioning requires the storage and manipulation of information (Henry & Winfield, 2010) 
